Amino acid sequences of mouse and human epidermal type II keratins of Mr 67,000 provide a systematic basis for the structural and functional diversity of the end domains of keratin intermediate filament subunits.
From the nucleotide sequences of specific cDNA clones, we present partial amino acid sequences (75-90% of the total) of 67-kDa type II keratin subunits expressed in terminally differentiating mouse and human epidermis. Analysis of the sequence information reveals that their secondary structures conform to the pattern common for all intermediate filament (IF) subunits. Together with the previously published sequence of the mouse 59-kDa type I keratin (Steinert, P. M., Rice, R. H., Roop, D. R., Trus, B. L., and Steven, A. C. (1983) Nature 302, 794-800) these data allow us to make comparisons between two keratins which are coexpressed in an epithelial cell type and which coassemble into the same IF. Moreover, these comparisons suggest a systematic plan for the general organization of the end domains of other keratin subunits. We postulate that each end domain consists of a set of subdomains which are distributed with bilateral symmetry with respect to the central alpha-helical domain. Type II (but not type I) keratins contain short globular sequences, H1 and H2, immediately adjacent to the central domain, that have been conserved in size and sequence and which account for most of the difference in mass between coexpressed type II and type I keratins. These are flanked by subdomains V1 and V2 that are highly variable in both length and sequence, often contain tandem peptide repeats, and are conspicuously rich in glycines and/or serines. At the termini are strongly basic subdomains (N and C, respectively) that are variable in sequence. Among keratins of a given type, their variability in mass appears to reside in the size of their V1 and V2 subdomains. However, coexpressed type I and type II keratins have generally similar V1 and/or V2 sequences. By virtue of the ease with which large portions of these subdomain sequences can be removed from intact keratin IF by limited proteolysis, we hypothesize that they lie on the periphery of the IF where they participate in interactions with other constituents of epithelial cells.